he relationship among cardiovascular disease (CVD) morbidity, risk factors (including stress), and the perception of health among male law enforcement officers (LEOs) compared to men in the general population were examined in this study. Self reported prevalence of CVD and CVD risk factors among currently employed male LEOs from nine states (n = 2,818) were compared to those of other men in the same states (n = 9,650 for CVD risk factors, n = 3,147 for CVD prevalence). Perceived stress in LEOs was assessed to determine if it affected the relationship between CVD prevalence and CVD risk factors. Cross tabulated simple percentages showed CVD was less prevalent in the LEO group than among the general population. The best predictor variables for CVD were perceived stress, time in the profession, and hypertension. The LEO group had greater prevalence of hypercholesterolemia, overweight, and tobacco use than the general population. However, a greater percentage of LEOs perceived their health as "good to excellent" compared to men in the general population. Using multivariate analysis of variance (MANOVA) it was determined that perceived stress was associated with CVD in the LEO group and three CVD risk factors (i.e., cholesterol, hypertension, physical activity) were significantly affected by perceived stress. Among susceptible officers, stress may contribute to CVD development as well as potentiate several CVD risk factors. However, an apparent lack of association exists between perception of general health and CVD risk in LEOs.
H istorically, the profession of law enforcement has employed a cohort composed of predominately male employees, encompassing cultural diversity and residing in various geographical locations. After the attacks on the World Trade Center, with the resultant increased responsibility imparted to the profession of law enforcement, it becomes even more imperative for society to make a commitment to facilitate and ensure the W h a.t Doe s T his Mea n for Workplace Application?
With enhancement of jobresponsibilities for law enforcement personnel (directly related to September 11th), health care professionals need to be cognizant of the resultant stress imposed on the law enforcement officers (LEOs). Among susceptible officers, stress may contribute to CVD development as well as potentiate several cardiovascular disease (CVD) risk factors. However, an apparent lack of association exists between perception of general health and CVD risk in LEOs.
Occupational health nurses must be aware of the dissonance existing between the perception of health embraced byLEOs and the actual clinical risk. If nurses, bycreating awareness of risk, can empower LEOs to change behavior, perhaps the risk forCVD and subsequent development of disease can be impeded with resultant improvement inthe overall general health of LEOs.
health and safety of the individuals who have chosen to "protect and serve" the citizens of the United States. Previousresearch has shown the risk for cardiovascular disease (CVD) may be increased in law enforcement officers (LEOs) (Franke, 1998) . However, other researchers have suggested the risk for CVD among LEOs is similar to that found in comparison groups (Demers, 1992; Feurer, 1986; Sparrow, 1983; Vena, 1986) . Some researchers have indicated LEOs have an increased incidence of mortality from CVD when compared to the general public (Calvert, 1999; Dubrow, 1988; Sardinas, 1986) .
Few researchers have studied CVD morbidity per se in the law enforcement cohort (Franke, 1998; Sparrow, 1983) . The research is inconsistent about the CVD risk and morbidity present in the profession. Sparrow (1983) found morbidity among active LEOs is similar to that in the general population. Franke (1998) suggested employment as a LEO is associated with increased CVD morbidity among retired LEOs and that the relationship persists after considering conventional risk factors. Ekelund (1988) and Ely (1986) suggest the role of CVD risk factors warrants examination.
Recognizing the workplace is a determinant of health, unique aspects of this profession may also contribute to the increased risk. Unique aspects of the profession include frequent deployment (from sedentary work) to physically demanding situations that may jeopardize the safety of LEOs to preserve the lives and property of others. Franke (1998) found when LEOs were asked how they perceived their employment in law enforcement affected CVD risk, the most commonly cited factor was stress (reported by 81% of respondents).
Poor eating habits when working (24% of respondents) and shift rotation (14% of respondents) were also identified as aspects of the profession contributing to the risk for CVD. Finn (1997) found other unique sources of job related stress within the profession included excessive and unnecessary amounts of paper work, lack of input into decision making, and communication issues within the law enforcement organization.
Since September II, 2002 a serious challenge has been presented in the way emergency response systems communicate and cooperate (Griffiths, 2002) . According to Griffiths, while this problem is not new, the challenge presented by terrorism exacerbates the urgency to find better ways to communicate. Restructuring of federal and state budgets to meet fiscal demands of homeland security and preparedness has imposed monetary constraints on many law enforcement agencies. The ramifications of the events of September 11th translate into increased sources of job related stress for LEOs (Colonel Robert O. Garrison, personal communication, July 27, 2002) .
The association of stress with the profession of law enforcement has been studied previously (Dubrow, 1988; Ekelund, 1988; Ely, 1986; Piercecchi, 1999) . In one study, LEOs had higher stress levels than workers in other cohorts (Ely, 1986) . Chronic stress related to shift work and life events (including frequent placement in life threatening situations) has also been reported (Ely, 1986) . Hills (1991) studied 234 highway patrol officers and determined that perceived stress was an important and significant predictor of stress induced consequences. Other health risk factors, such as tobacco use and overweight, are also associated with the profession (Franke, 1998) . The purpose ofthis study was to examine the relationship among CVD morbidity, risk factors (including stress), and the perception of health among male LEOs compared to men in the general population.
METHODS

Study Design and Data Source
This was a cross sectional study and consisted of two parts. First, a qualitative (inductive) approach was used in an attempt to understand and explain the perception of health as embraced by the LEOs. This approach consisted of three 1 hour narrative interviews with three officers employed by the Iowa State Patrol. These LEOs were chosen based on their availability to the researcher and for their willingness to communicate.
The following open ended questions and statements were proposed to the LEOs at the interviews: • Describe what a typical day is like for you. • Tell me the story of a particular day you perceived as stressful.
• What do you believe to be true in relation to shift work?
Triangulation of data was performed using information from LEO interviews, published literature, and interviews with administrative representatives from the Department of Public Safety (DPS) in Iowa. Data were used to develop the LEO survey and for interpretation of the overall results of the study.
Second, sworn officers completed a 50 item mail survey assessing the presence of health risk factors. The survey and an accompanying cover letter were mailed to the LEOs in all nine states. Reminders about completion of the survey were circulated by the DPS in all of the states. The self reported survey included questions about health including history of tobacco smoke exposure, increased cholesterol levels, hypertension, physical activity, obesity, and diabetes.
These questions were taken verbatim from those asked on the 1999 Behavioral Risk Factor Surveillance System (BRFSS) questionnaire developed by the Centers for Disease Control and Prevention (CDC) (CDC, 2003) . The BRFSS data set is in the public domain. Tthe BRFSS is a telephone survey designed to determine health risk behaviors of adult Americans. The survey is administered annually by state Departments of Public Health under the auspices of the CDC and the data are available on CD-ROM.
Measures
In this study, the results of the LEO survey were compared subsequently with the results of the 1999 BRFSS in the same states. Exemplars of the questions used on the LEO and BRFSS survey can be found in Table I . The following variables are examples of those included on the LEO and BRFSS survey: CVD, stress, diabetes, cholesterol, hypertension, physical activity, body mass index (BMI), and age. The variable of duration of time in the law enforcement profession was queried within the LEO group only.
The BRFSS was developed in 1984, to provide a way to track CVD risk factors on a state by state basis. Questions for the BRFSS were developed by a group of state coordinators and personnel from the CDC. The BRFSS survey is composed of three parts: • Fifteen sections of categorized core questions. • Optional modules containing questions.
• State added questions.
The reliability and validity of these questions have been established because they are used nationwide on the BRFSS (Bowlin, 1993; Stein, 1993) .
The questionnaire has been used extensively and several studies have examined empirically the reproducibility of the BRFSS. Stein (1993) found the BRFSS has coverage bias-not all possible respondents have telephones. Homes with telephones have been shown to have fewer health risks than households without telephones (Wolf, 1979) . Bowlin (1993) studied the reliability of cardiovascular risk factor questions on the BRFSS. These include (Bowlin, 1993; Stein, 1993 (CDC, 2003) , which relate directly to the survey used to obtain information from the officers. A copy of the 1999BRFSS questionnaire is available from the CDC at: Department of Health and Human Services, Public Health Service, CDC, Atlanta, GA 30333. tlbese questions were taken from Cohen's Perceived Stress Scale (1983) . question querying control for hypertension (.44), the reliability of most risk factors was fair to excellent. Stein (1993) found validity to be lowest for self reported hypertension and cholesterol, which was attributed to the chosen cutoff points of 140/90 mmlHg and 200 mgldL (with the physician perhaps using higher values for diagnosis). Stein also found the value of Cohen's kappa exceeded .50 for all variables on the BRFSS with exception of chronic alcohol consumption (k =.31). During development of the LEO survey, three content experts were consulted to review the BRFSS questions chosen for the survey.At least one of these experts had been requested by the CDC to review the questions currently used on the BRFSS.
Information about perceived stress was available only on LEOs. Fourteen of the 50 questions on the LEO survey queried perceived stress experienced during the past month using the Perceived Stress Scale (PSS) developed by Cohen (1983) . The PSS measured LEOs' perception of stress by quantifying the degree to which environmental demands exceeded abilities to cope during the past month (Cohen, 1983) . It is influenced by a wide variety of factors, and consequently works well as a general measure of perceived stress. In a law enforcement group, it has been shown to be a significant predictor of negative consequences of stress (Hills, 1991) . The PSS is a 14 item scale using a 5 point Likert scoring system. Scores can range from 0 to 56, with higher scores denoting greater perceived stress. Sample questions appear in Table 1 .
Survey Participants
Potential participants were the 4,627 sworn male LEOs currently employed by their respective DPS in nine states (i,e., Iowa, Michigan, Minnesota, Missouri, Nebraska, North Dakota, South Dakota, Ohio, Oklahoma). The comparison group consisted of 9,650 male respondents from the general public who answered the 1999 BRFSS questionnaire in the same states as the available LEOs. Participants were considered to have provided informed consent by completing the written survey. The study was approved by the respective state DPS and was conducted in accordance with the ethical standards for research involving human participants of the Institutional Review Board at Iowa State University.
Statistical Analysis
Initial screening of the data was conducted for missing values and outliers. All variables on the LEO surveys were recoded to treat "don't know" or "refused" responses as missing data. Outliers were defined as unusual or extreme values found within the distribution.
In this study, self reported ages younger than 18 and older than 82 were identified as outliers. These cases comprised less than 2% of the total cases. Because inclusion of these cases did not change the data analysis (cross tabulation and regression) with or without inclusion of this information, a judicious decision was made to leave these cases within the data set.
However, four outliers identified within the variable of BMI were coded as missing data. These values were deemed to be outside the realistic range for an adult man (e.g., BMI > 100 kg/m'). These outliers may have resulted from data entry errors.or errors in self reported weight values. Exclusion of these outliers helped increase the accuracy of data comparison among the LEOs and men in the general population.
To compare the prevalence of CVD and risk factors between the LEO group and the general population, the following procedures were performed. Respondents who self reported a physician informing them of having coronary heart disease, angina, myocardial infarction, or stroke were categorized as having CVD. Categorical independent variables included hypertension, cholesterol, diabetes, physical activity, tobacco use, and BMI greater than 25 kg/m'. Self reported answers of no were coded as "0" and yes answers were coded as "1." Simple percentages were cross tabulated to compare the prevalence of risk factors in the LEO cohort with that found in the general population. For continuous variables (time in the profession and stress) and 222 categorical predictors (LEO profession, no physical activity, hypertension, diabetes, cholesterol, and BMI), the odds ratio [Exp (B)] reflects the increase or decrease of multiplicative risk. An example of this concept is if the odds ratio for physical activity is 1.68, this value might be interpreted to reflect that men in this study are 68% more likely to develop CVD if they are physically inactive.
While the odds ratio [Exp (B)] is useful for interpretation of model effects, because of the low incidence of CVD in the LEO group, the Wald chi square statistic may be a better indicator of the most significant risk factors contributing to CVD. The Wald chi square functions as a partial F test, indicating which model components make statistically significant contributions to explaining variation in CVD.
Logistic regression was used to generate the best subset regression model to predict membership in the group with CVD and the group without CVD. Initially, forward selection logistic regression was used to predict group membership for classification with the aforementioned independent variables. Stepwise selection and backward elimination methodology also were employed subsequently to select the model with the best ability to predict CVD group membership.
The following analyses were performed to determine whether perceived stress was a significant contributor to either the prevalence of CVD or CVD risk factors among LEOs only. Years of experience as a LEO and perception of stress were treated as continuous independent variables, and the aforementioned categorical variables also were included in analyses of the LEO group. The effect of perceived stress on the risk factors and CVD prevalence was estimated using multivariate analysis of variance (MANOVA). The eta squared value (TJ2) was read as the proportion of the variability in the dependent variable explained by knowing the values for each independent variable. The within-subjects variables were CVD, diabetes, cholesterol, hypertension, physical activity, and BMI. Total score on the PSS was entered as a covariate.
As with the combined LEO and general population analysis, logistic regression was used to generate the best subset regression model within the LEO cohort to predict membership in the group with CVD and the group without CVD. Initially, forward selection logistic regression was used to predict group membership for classification with the aforementioned independent variables. Because it was not certain which subset of variables would constitute a good model, again, stepwise selection and backward elimination methodology were used to select the best model for predicting CVD group membership. Theoretically, the stepwise selection method tests variables already in the model (at each step) for removal from the model.
The effects of duration of time in the profession on CVD and CVD risk factors, while adjusting for age, were estimated using a multivariate ANOVA. The within-subjects variables were CVD, stress, diabetes, cholesterol, hypertension, physical activity, and BMI. Age and duration of time in the law enforcement profession were entered as covariates. The Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL) was employed as the general use computer program. The results are expressed as mean (SD); statistical significance was set at p < .05.
Initially, the tobacco use variable was included in the cross tabulation of simple percentages comparing CVD risk prevalence in LEOs with that found in the general population. Tobacco use was entered as an independent variable in all the logistic regression models. No significant association was found among tobacco use, stress, and CVD nor was tobacco use affected by either age or time in the profession. Moreover, inclusion of the tobacco use variable in the regression models significantly increased the number of missing cases because of the low response to the tobacco question among the LEOs (n = 2168) and in the general population (n =2,556). Thus, the tobacco variable was subsequently deleted from the regression analyses.
RESULTS
Results of the study were based on the 2,818 of 4,627 (61%) LEOs who returned surveys and 9,650 respondents to the respective states' 1999 BRFSS survey. Respondents included LEOs from state highway patrols (n = 2,470), Risk factors and CVD prevalence between the LEO cohort and the general population are reported in Table 2 . Results reflected greater prevalence of hypercholesterolemia, tobacco use, and increased body mass index in LEOs compared to the general population. Less prevalence of physical inactivity was found in the LEO group. The LEOs had a lower percentage prevalence of CVD than did the general population (2.3 [SD =.15] compared with 5.6 [SD = .23]; p = .001). However, despite the increased prevalence of several risk factors among LEOs, 95.8% rated overall general health as "good or excellent." Within the general population, 89.5% rated their health as "good to excellent." Among these LEO respondents, more than half (59.4%) rated their health as "very good," and 61.3% of male respondents in the general population believed their general health was "very good."
In the combined LEO and general population group, logistic regression analysis identified physical activity (p = .015), hypertension (p = .001), and cholesterol (p =.001) as associated with CVD (Table 3) . Given the nearly 2.5-fold higher incidence of CVD in the general population, membership in the general population group also contributed significantly to the model (p < .001).
Logistic regression requires complete data on all participants. A participant who failed to respond to one CVD question, but otherwise completed the entire survey, was excluded from the analyses. This effect is cumulative because complete data were available on only 3,472 participants (Table 3) . A backward elimination stepwise regression model using only the LEO cohort, and including all variables, showed the significant contributors to CVD to be duration of time in the profession (p =.003), hypertension (p =.001), and stress (p =.032) (Table 4 ). These observations were made on the 91% of the LEO group who provided complete data (2,572 of 2,818 respondents). In this analysis, the Wald statistics indicated that stress, time as a LEO, and hypertension significantly contributed to CVD (Table 4 ). However, the odds ratio for these variables indicated little change in the likelihood of CVD development.
When assessing the relationship among stress, CVD morbidity, and CVD risk factors in the LEO cohort, CVD was associated with stress (11 2 = .003; p = .(08). Moreover, several CVD risk factors were affected significantly by stress-cholesterol (11 2 =.OO?; p =.(01), hypertension (11 2 =.006; p =.001), and physical inactivity (11 2 = .014; p =.(01). Multivariate tests from the model indicated an overall significant effect of stress on the combination of the seven CVD variables.
When testing whether CVD and CVD risk factors were affected by duration of time in the profession of law enforcement, while adjusting for age, it was found that CVD was affected significantly by age only (p = .022). However, stress was affected significantly by duration of time on the job (p = .004). Cholesterol, hypertension, and diabetes were affected significantly by both age and time in the profession of law enforcement. Body mass index and physical inactivity were affected significantly only by age.
DISCUSSION
This study examined the relationship between CVD morbidity, risk factors, and the perception of stress among male LEOs compared to men in the general population. This study found the unique characteristics of law enforcement may increase a LEO's risk for CVD. Exclusive of conventional risk factors, CVD morbidity may be a more useful endpoint than the more commonly assessed mortality rate. It was hypothesized that perceived stress might be a factor in the incidence of CVD in the LEO cohort. When comparing the LEOs to the general population, the main findings of this study were: • A lower incidence of CVD among employed male LEOs.
• A higher prevalence of the risk factors of hypercholesterolemia, overweight, and tobacco use among LEOs. • Less prevalence of physical inactivity among LEOs. • A greater percentage of LEOs perceived their general health as "very good" compared to men in the general population.
When evaluating the LEOs only, the author found the following: • An association between greater perceived stress and CVD prevalence.
• An association between perceived stress and several CVD risk factors. • Duration of time in the profession, which was not caused by aging alone, contributed to CVD and perceived stress levels.
The law enforcement profession per se appeared to be unassociated with CVD morbidity in the combined analysis of employed LEOs and the general adult male population. A caveat to this statement is that the low incidence of CVD in the two groups precludes predicting who will have CVD. One can predict who will not have CVD and recognize group membership as one component of the prediction equation.
The prevalence of CVD in law enforcement officers was approximately 40% that of the general male population. Diagnosed CVD is considered to be job related in many states by the respective DPS. Therefore, most officers with CVD are quite likely to retire because of this medical disability. This "healthy worker effect" (Howe, 1998) limited the number of officers who completed the survey to individuals who were working and, therefore, less likely to have diagnosed CVD. In this context, one could argue it is likely the prevalence of CVD in the LEO cohort actually was higher than expected.
The inflated perception of health embraced by LEOs is an important phenomenon to recognize. Perception of health may either encourage or discourage behavioral change. If LEOs do not realize the implications of the risk factors they possess, they may not be motivated to modify or change unhealthy behaviors. The difference in mean age of the LEO respondents and men queried on the BRFSS (37 vs. 45 years) might account for some of the disparity in the percentages reflecting perception of general health. However, the prevalence of several CVD risk factors in LEOs exceeded values found in the general population. Development of occupation related CVD might also have important fiscal implications for the DPS.
When LEOs leave their jobs because of disability from CVD or other chronic diseases, the cost incurred by the state DPS can be substantial. Approximately 62% of the total cost is for preparation of the officer and 38% for equipment and miscellaneous costs. Payments made to retiring officers are based on years of service, and the partial cost incurred when an officer takes disability can be estimated by the following formula. If an officer retires prior to 22 years of service, that officer is paid MAY 2003. VOL. 51, NO.5 60% of the annual salary. However, if the LEO has more than 22 years of service, the salary is calculated at 2.75% per year up to a maximum amount equivalent to 88% of the officer's annual salary.
A hypothetical example of this scenario is a LEO with an annual salary of $50,000 retiring between 22 and 32 years of service receiving an annual income of 60% to 88% of the salary, which equates to between $30,000 to $44,800 annually. The retiring officer is also entitled to benefits paid by the department. The LEO's income is only part of the cost imposed when an officer retires because of disability. A replacement must be sought for the officer, and the average per capita cost to train a cadet for 18 weeks and equip an individual for duty is approx-.. imately $100,000 (Colonel Robert O. Garrison, personal communication, July 2,2001).
APPLICATIONS AND IMPLICATIONS
The results of this study suggest stress is associated with CVD among LEOs and may potentiate several CVD risk factors. Results indicate organizational stress is an issue within the DPS, and the organizational environment appears to contribute to the stress perceived by the LEOs. Behavioral and environmental intervention strategies may help reduce the risk for CVD in LEOs. However, most LEOs believe their general health is "very good" despite the apparent clinical risk. Occupational health nurses facilitate health education, perform risk factor analysis, and develop health promotion strategies. Components of a strong health promotion program include:
. • Assessment of risk. • Screenings. • Change management including behavioral change programs.
• Evaluation of the effect on the health of the target population.
Primary prevention is the most cost effective method by which to prevent development of chronic disease. Therefore, nurses must be aware of the dissonance existing between the perception of health embraced by LEOs and the actual clinical risk. With enhancement of job responsibilities for law enforcement personnel (directly related to September II th), health care professionals need to be cognizant of the resultant stress imposed on the LEOs.
Limitations of this study included the fact that all the variables were self reported. Feedback provided by the participants' health professionals helped form the basis for many of the self reported responses to the questionnaire. Because different health care professionals may embrace different thresholds for high risk criterion values, variation in these responses is inevitable.
In this study, CVD and risk factors were examined within a cohort of men from the Midwest. Given the homogeneity within this sample, these results cannot be generalized to other groups. Similarly, the relationships among CVD, CVD risk factors, and stress may differ between what was seen here and what would be obtained in groups of female LEOs.
Low response rates to some questions on the BRFSS (e.g., tobacco), and consequently, a large proportion of missing observations for some variables, may have led to underestimates of the prevalence of some morbidity measures in the general population used in the study cohort. In addition, only residents with telephones can participate in the BRFSS. The Third National Health and Nutrition Examination Survey showed that people without telephones are more likely to be obese and to have diabetes (Harris, 1998) . Therefore, some BRFSS comparison results may be underreported. Finally, LEOs in this study were not asked if they had participated in their respective state BRFSS telephone surveys in 1999. If any of the LEOs had participated in the BRFSS survey, the samples used in this study would not be considered independent.
CONCLUSION
This study showed that the risk for CVD is associated with stress and that stress is associated with several CVD risk factors. If nurses can successfully empower LEOs to become aware of what risk means in the total picture of their general health, then perhaps the risk for CVD can be diminished and the development of chronic disease impeded.
Future research studies should include replication of analysis for these variables within other cohorts of LEOs and perhaps include groups of female LEOs. These studies might also elaborate (using sub-analyses) on the concept of health perception and its association with clinical risk. Future studies should also include documentation of the characteristics of retirees within the profession of law enforcement including evaluation of CVD risk factors and disease development.
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